haemolytic streptococci has, however, lately undergone a remarkable change owring to the introduction into therapeutics of the compounds of the sulphanilamide group. Two years ago the haemolytic streptococcus successfully maintained pride of place as one of the most dangerous and most dreaded of all the infecting agents to which human beings are susceptible; the therapeutic armamentarium held no effective weapon against it, and treatment resolved itself into the employment of the timehonoured measures of rest and heat. Rest and heat remain as important as ever, but in the sulphanilamide compounds the practitioner of medicine now for the first, time possesses the means of making active and effective onslaught on the organisms.
Some obscurity hangs about the history of the discovery of the bactericidal effect of the suilphanilamide compounds. So far as it has resulted from chemotherapeutic research it may be claimed as a triumph for the scientific method. Domargk, however, who conducted the original investigations, was working on the antibacterial action of di-azo dyes, and the first preparation put on to the market was in fact a red dye. It remained for Buttle and his co-workers in this country, and the Trefouels and their co-workers in France, to show that before the dye can be effective the di-azo linkage has to be split, and that the essential compound is of the parabenzenesulphonamide formula. Various drugs of this formula with the amino radical in the para position, and containing a sulphone group, were found to protect mice against a number of organisms, but to have a particularly powerful action against the haemolytic streptococcus.
The value of these compounds of the sulphanilamide class in the clinical treatment of haemolytic streptococcal infections is now attested by a vast cloud of witnesses. It is in the commonest and the most fatal variety of this type of infection-that associated with childbirth-that it has been most clearly and conclusively demonstrated. The statistics produced by Colebrook and his co-workers at Queen Charlotte's Hospital leave no room for doubt as to the value of the sulphanilamide compounds in the treatment of puerperal septicoamia. For cellulitis, lymphangitis, and other acute habmolytic streptococcal infections, usually regarded as surgical, no comparable array of data is available.
Although no important series of cases exists to demonstrate the efficacy of the sulphanilamides in surgical practice, that efficiency does not remain in doubt. Evervone who has come in contact with cases of acute hwmolytic streptococcal infections has evidence of it. Unhappy experience in the past has made us all too well acquainted with the type of case in which a fatal issue was inevitable. Being hopeless, such cases in the past fell almost automatically to the lot of the hospital pathologist, who was invited to do his worst with sera vaccines or anything else he fancied. Two outstanding examples of such hopeless cases fell to my lot at the outset of the sulphanilamide era. The first was in a child aged 11 admitted with high temperature and swelling of several joints; haemolytic streptococci were isolated from pus aspirated from the knee-joint and from the blood-stream. On all previous experience the outlook was hopeless. Treatment by a combination of sulphanilamide compounds MAY-SURG. I both orally and parenterally was, however, followed by fall of the temperature and recovery; the inflamed joints subsided after simple aspiration. The second case was that of a diabetic girl aged 26 admitted almost in coma and with a large and rapidly spreading phlegmon of the right arm. Clinically the infection bore all the signs of being due to a haemolytic streptococcus, and treatment with sulphanilamide was initiated. The temperature fell, the spread of the phlegmon ceased, and ultimately pus formed in two places; this was liberated and gave a growth of a haemolytic streptococcus.
The efficacy of the sulphanilamides in haemolytic streptococcal infections is now beyond doubt. The problems now awaiting solution are the best type of compound to use and the method of employment.
The first of these compounds to be put on the market was a diaze compound containing two linked benzene rings. It is sparingly soluble in water but is quickly absorbed from the intestinal tract and diffuses throughout the whole system with the utmost readiness. It is therefore eminently suitable for oral administration. That a drug, and in particular a systemic antiseptic, must be more effective if administered parenterally than by the simple oral route is almost an article of faith in present-day medicine and, moved by the desire to produce a soluble preparation suitable for parenteral injection or to reduce toxicity or merely with the desire to be different, the commercial drug houses at once busied themselves with the introduction of benzyl, phenyl, and other radicals into the simple formula.
The only cases calling for parenteral treatment are those in which for some reason, such as persistent vomiting, the oral route is not available. The oral route should be used whenever possible. Of the preparations for oral use the efficacy of the paraminobenzene-sulphonamide is now proven. The introduction. of a benzyl radical is said to lessen toxicity; this may or may not be so-in any case the benzyl preparation appears to be as effective as the formula lacking this radical. Being insoluble in water, these compounds must be administered as tablets or in the form of powder; anyone who has been under the necessity of taking them is in a position to understand the full meaning of the phrase " dust and ashes in the mouth " but, bearing in mind recent American experience of the catastrophic results attending attempts to produce a palatable liquid preparation, this may be regarded as a minor inconvenience. For parenteral use various preparations of highly complex formula are available. All these, before they become effective, must be split in the body into the simpler aminobenzene-sulphonamide. How long this splitting takes is not known, but there is no reason to suppose that the effective compound is made available any more rapidly when administered parenterally in the form of a compound from which it has to be liberated than if given by mouth. Combination of the parenteral with the oral administration appears to possess no advantages over the simple oral route.
Early in the history of the use of the sulphanilamide compounds it became evident that they were capable of giving rise to untoward symptoms of various sorts; this has led to a search for less toxic compounds which up to the present has not been particularly successful. The most striking of these disturbances and the first to attract attention were sulphor met-haemoglobinamia or a combination of the two. Most people who have used the drug have experience of the rapid development by the patient of a bluish-grey cyanosis which when first seen is distinctly alarming; in spite of their unpleasant colour the general condition of the patients is for the most part not deleteriously affected. Neither sulphnor met-haemoglobin are in themselves harmful; their only significance is that, when formed, they prevent a certain proportion of the haomoglobin from carrying out its normal function. The amount of haemoglobin withdrawn from service is as a rule negligible; where, however, there has been anaemia before commencement of treatment the amount withdrawn may be sufficient to give rise to oxygen deficiency. This can easily be combated by infusion of blood and constitutes no contra-indication to the employment of sulphanilamide. The occurrence of sulphaemoglobinaemia is due, as shown by Archer and Discombe, to the catalytic action of the drug upon the sulphuretted hydrogen present in the bowels, with consequent liberation of nascent sulphur. Hydrogen sulphide is present in the bowels in significant quantities only in face of grossly abnormal fermentation. The commonest cause for this is purgation; if aperients of all sorts are withheld during the exhibition of the drug, sulphaemoglobin formation is usually minimal and insufficient to give rise to any change in the colour of the patient. After withdrawal of the (rug the sulphaemoglobin rapidly disappears from the blood.
Other manifestations which may occur in the course of treatment fall moreunder the head of idiosyncrasy. Of these perhaps the most disconcerting is pyrexia. This usually appears from a week to ten days from the commencement of the administration of the drug; it is only noticeable in those cases in which the initial temperature has already fallen and all appears to be going well. Then one day the chart is found to show a rising temperature; on the second day it may be up to 103°; there may be some malaise but there is no marked deterioration in the general condition. In spite of this the temperature chart may be taken as evidence of renewed activitv of the infection and dosage with the drug renewed if it has been dropped, or increased. The temperature usually falls within three or four days. This manifestation is only of importance on account of the alarm and despondency to which it may give rise.
With the temperature there may be a rash; this is the most sensational manifestation of idiosyncrasy to the drug. Usually it is morbiliform, though I have once seen a scarlatiniform rash. It is readily distinguished from measles by the fact that it is more characteristic than any measles rash ever is, and that it is unaccompanied by coryza or conjunctivitis. It may cover the whole of the face, trunk, and limbs, and in severe cases is very irritating there may be considerable puffiness of the face, particularly of the eyelids. The rash rapidly disappears on withdrawal of the drug. Certain patients experience nausea after each dose of the drug ; this, however, constitutes no indication for cessation of the treatment. The drug is undoubtedly capable of giving rise to very unpleasant symptoms, but its capacity to give rise to serious tissue damage appears to have been overestimated.
Hawking, giving relatively enormous doses to cats, found the only significant effect to be that upon the central nervous svstem. In view of its supposed toxicity it has been customary to withhold the drug mwhen there is any question of renal or hepatic insufficiency, but there appears to be no good reason for this. My own experience with diabetics would lead me to believe that the drug may safely be exhibited even in face of the most generalized and severe metabolic disturbances. Proceedings of the Royal Society of Medicine 50 both only very slightly antiseptic. In blood, in vitro, they are much more effective, but they' only show their maximum action in the presence of the leucocytes. Finkelstein-Sayliss and his co-workers have produced evidence that the sulphanilamide drugs are greedily absorbed by the fatty envelopes of the haemolytic streptococci;
it is reasonable to suppose that this has something to do with their action on the organisms. These workers have further shown that the sulphanilamide compounds have a stimulating action upon the reticulo-endothelial system. It seems probable that the bactericidal action of the compounds is due to a complex of factors involving both the immunitv reaction of the host and the resistance of the organisms. The findings of Buttle indicate that the leucocytes play an important part in destroying the organisms. They do not appear to be rendered more actively phagocytic, but under the action of the drug the organisms seem to become more susceptible to their embraces. Agranulocytosis has now been observed in a number of cases under sulphanilamide treatment, and such cases have all done badly; on the face of it it would appear that anything bringing about a leucocytosis should help the action of sulphanilamide, and I have no doubt that someone will shortly advocate injections of nuclein or pentnucleotide as an adjuvant to the treatment; I should not expect them to be of much assistance. What is known of the mode of action of sulphanilamide lends no support to the view that it can be of any service as a local antiseptic. Various reports have appeared of its use by injection into the pleural sac, and by lavage of the spinal thecal canal in the case of hawmolytic streptococcal infections; the results give no reason to suppose that it can usefully be employed in this way. Nicholson, working on experimentally induced haemolytic streptococcal infection of the pleura in rabbits, has recently reported that introduction of sulphanilamide into the pleural sac was without influence on the course of the infection. All the evidence goes to indicate that sulphanilamide is a systemic and not a local bactericidal agent; its action must be through the blood and tissues of the host, and it is most usefully administered by the route permitting of the most rapid diffusion throughout the system; this on the present evidence appears to be the oral.
In conclusion may I say that if in any case of haemolytic streptococcal infection after ten days' suitable treatment with sulphanilamide the temperature remains raised and the condition is not improving, it probably means that, as a result of the arrest of the actively spreading infective process, localization with formation of pus has taken place. Then, and in no circumstances until then, is the time to consider the use of the surgeon's knife.
Mr. T. B. Layton said that because he disagreed with all the premises of the introducer he did not wish it to be thought that in his opinion sulphanilamide was of no value. He was not prepared to admit that the approach to the treatment of acute streptococcal infections was very different to-day from what it was two years ago. The approach remained the same. The difference lay in the fact that a drug had at last been discovered which seemed to kill the hLemolytic streptococcus in the blood-stream and thus gave a hope of saving lives in cases that had previously seemed hopeless.
But he was not prepared to accept the statement that before its introduction we had no remedy that was specific and effective against the hoemolytic streptococcus. The remedy that we had had and still had was to remove the factory of organisms from which invasion of the blood-stream was arising and then to treat the patient with vast quantities of fluid and by careful nursing, which included, to a certain extent, that rest upon which Dr. Dyke had, quite rightly, laid such great stress. The reason why the success of this drug had been so great in the treatment of puerperal septicaemia and in that which arose from the pricked fingers of surgeons and pathologists was because these were the two outstanding clinical types of septicaemia in which the surgical removal of the factory of organisms was impossible.
He was by no means certain that sulphanilamide was a " specific " remedy against the haemolytic streptococcus. All that was known at present was that it had the poN-er to kill the organism in the bloocl; it was yet to be proved that it had any effect upon the organism in the tissues. If it did not do so they were faced with the possibility that by giving the drug they might mask the symptomatology of an active infective lesion by abating the general symptoms while allowing the disease to progress locally. In reference to this he would point out that fully controlled clinical observations had been made on sulphanilamide and the haemolytic streptococcus by other observers than Colebrook and his co-workers. Mitman and Hogarth had made a series of such observations at the Eastern Fever Hospital in scarlet fever with a view to finding out whether the giving of sulphanilamide had any influence upon the development of secondary complications in this disease. Their results, which they had put before the Section of Medicine,' showed that in this series of cases the administration of sulphanilamide had had " no significant effect upon the duration of the initial pyrexia, the initial toxiemia, or the incidence of complications ".2 He (Mr. Layton) thought that the surgeon must be allowed to develop some judgment as well as to exhibit his manual dexterity, and while he agreed that the surgica.l treatment of haemolytic streptococcal infections under certain conditions and in certain areas of the body resolved itself into the evacuation of pus after it had become well localized and walled-off, yet there were sites within the body where the nearness of a lethal structure would result in the death of the patient in certain clinical types of infection before that localization had occurred. A good example of this anatomical relationship was that of the mastoid bone to the meningeal cavity. So tragic and so dramatic was the involvement of this last that he thought that in all circumstances it must be considered with the utmost gravity. Many, perhaps all, otologists had tried the injection of drugs and sera into the cavity, with uniform failure. It was but to be expected that in the early days of sulphanilamide this also should be put into the theca, for it was not then known that it acted as well when given by the mouth as it did when administered by other routes. He thought that in sulphanilamide they had at last that accessory treatment to surgery in fully developed cases of otitic meningitis that they had long been looking for; but he doubted whether it would ever make mastoid surgery a thing of the past. Certainly it had not vet, and he, for one, would not take the responsibility of refraining from surgery in a case of meningitis in which he thought it possible to remove the factory of organisms in contact with the outer surface of the dura mater.
Miss Meave Kenny said that surgery had not been ot much use in acute streptococcal infections of the puerperium. Even early drainage of the peritoneal cavity had left almost unchanged the very high mortality from generalized peritonitis. The use of sulphanilamide without any surgical measures had greatly changed the outlook in such cases.
Sulphanilamide appeared to prevent the extension of infection to the pelvic cellular tissues, a limitation of disease process reflected in the prompt fall of temperature and rapid convalescence of treated cases.
Early bacteriological investigation and adequate, which sometimes meant prolonged, administration of the drug, were the factors on which depended the success of the new therapy.
Professor J. B. Cleland said that in Adelaide the use of compounds of the sulphanilamide group had given favourable results in some cases of streptococcal infections. He asked what course should be followed when an accidental wound Proceedings, 1937, 31. 158 (Joint Discussion: Sent. M ?d. witlh Sect. Therap., 10). was inflicted during a post-mortem examination. Should the drug be administered forthwith or should it be withheld until there was evidence of infection at the site of the injury ? An interesting case, showing why in some instances these compounds might fail, was that of a girl aged 16 who had recently died at the Adelaide Hospital. She had complained of a sore throat and of loss of energy and interest for a fortnight before admission. The tonsils were reddened but not enlarged, and the lower lip was swollen. The blood-count showed a leucopenia (2,500 leucocytes per c.mm. of which only 4 1% were polymorphonuclears). A hawmolytic streptococcus was grown from the blood-stream and Staphylococcus albus from a sore on the lip. Prontosil was given, about a week after admission, and apparently temporarily controlled the streptococcus in the blood-stream. Difficulty in swallowing, however, developed, with drowsiness, signs of pneumonia, and a high temperature, and the patient died nineteen days after admission. Post-mortem examination showed a sloughing cesophagitis, with masses of cocci and numerous fungal hyphae, and patches of S. aureus pneumonia. S. aureus and a haemolytic streptococcus were grown from blood within the heart. A small white infarct in the spleen showed numerous chains of streptococci, but none were detected in the adjacent living splenic tissue. In the dead tissue, beyond the influence of any bactericidal substances in the blood-stream, the streptococci had evidently multiplied freely. Such a focus would form a source of eventual reinfection supposing the streptococcal blood infection had been successfully overcome. The patient's death was attributed to the S. aureus pneumonia and the sloughing cesophagitis. The granulocytopenia was present before the prontosil had been administered, and the history suggested that this condition had facilitated the infections that were present rather than that an infection was primarily responsible for the diminution in polymorphonuclear cells.
Dr. G. A. H. Buttle: In experimental staphylococcal infections in mice some degree of therapeutic effect is obtainable by administration of sulphanilamide, although this effect is not nearly so great as that obtained in haemolytic streptococcal infections. It seems likely that there is some variation in the response of different strains of staphylococci to sulphanilamide so that it might be worth while to try large doses in clinical cases which would be expected to be fatal.
At the London Fever Hospital the number of operations for mastoiditis in the scarlet fever wards has been greatly reduced since Mr. R. Massingham began-six months ago-to administer sulphanilamide in all cases in which there was a discharge from the ear. The adult dose was 4 grm. and the dose for children was correspondingly smaller.
The President said that the question of the prophylaxis of streptococcal infections should not be overlooked. In recent years he had been disappointed at the amount of severe sepsis which he had seen after accidental wounds. He thought that probably some part of this was due to the neglect of antiseptics in the management of compound injuries. It was all very well to excise wounds, using an aseptic technique, but it was not always possible to get rid of all the damaged-and probably infected-tissue, and it was a mistake to endeavour to do without antiseptics altogether.
A considerable amount of nonsense had been talked about the damage done to the tissues by antiseptics, which was as nothing compared with the damage if living organisms were left behind. It was just in the treatment of this sort of injury that bipp, introduced by Professor Rutherford Morison, had proved so valuable. He (the speaker), however, did not like a greasy preparation, and preferred to mix the bipp powder into a paste with 1: 40 carbolic, or with plain water. Made in this way, it could easily be spread on the tissues, and would stay where put.
